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(54)
a remote application

(57) A vehicle-based computing apparatus includes
a computer processor in communication with persistent
and non-persistent memory. The apparatus alsoincludes
a local wireless transceiver in communication with the
computer processor and configured to communicate
wirelessly with a wireless device located at the vehicle.
The processor is operable to receive, through the wire-
less transceiver, a connection request sent from a no-

Method and apparatus for communication between a vehicle based computing system and

madic wireless device, the connection request including
atleasta name of an application seeking to communicate
with the processor. The processor is further operable to
receive at least one secondary communication from the
nomadic device, once the connection request has been
processed. The secondary communication is at leastone
of a speak alert command, a display text command, a
create phrase command, and a prompt and listen com-
mand.
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Description

[0001] The invention relates to a method and appara-
tus for communication between a vehicle based comput-
ing system and a remote application.

[0002] Vehicle based computing systems, such as the
FORD SYNC system are growing in popularity. Using
various sources of vehicle information, driver inputs and
connections to vehicle systems, the SYNC system can
add a variety of functionality and novelty to the driving
experience.

[0003] Furthermore, systems such as SYNC can often
communicate with remote devices either to gain informa-
tion from those devices, or to use those devices to access
a remote network. For example, in one instance, SYNC
can communicate with a cellular phone, and use the cel-
lular phone’s ability to communicate with a remote net-
work to send and receive information to and from the
remote network. In another example, SYNC can query a
GPS navigational device, such as a TOMTOM, and re-
ceive navigational information.

[0004] Inadditiontoqueryingadevice, suchasaTOM-
TOM to receive navigational information, SYNC can also
communicate with the TOMTOM and provide instruc-
tions, often comparable to pressing a selection on the
TOMTOM'’s screen, through the SYNC system. The in-
structions can be provided, for example, by a spoken
driver command processed through the SYNC system.
[0005] Itis an object of the present invention to further
improve the prior art of communication between a vehicle
based computing system and a remote application.
[0006] For this purpose, the invention provides a ve-
hicle based computing system and a remote application
in accordance with claim 1.

[0007] In a first illustrative implementation, a vehicle-
based computing apparatus includes a computer proc-
essor in communication with persistent and non-persist-
entmemory. The apparatus also includes alocal wireless
transceiver in communication with the computer proces-
sor and configured to communicate wirelessly with a
wireless device located at the vehicle.

[0008] Inthisillustrative embodiment, the processor is
operable to receive, through the wireless transceiver, a
connection request sent from the wireless device, the
connection request including at least an identifier of an
application seeking to communicate with the processor.
[0009] The processor is further operable to receive at
least one secondary communication from the wireless
device, once the connection request has been proc-
essed.

[0010] In another illustrative embodiment, a wireless
device includes a processor in communication with at
least persistent and non-persistent memory and a wire-
less transceiver operable to communicate with a vehicle-
based computing system.

[0011] In this illustrative embodiment, the persistent
memory stores instructions, possibly as part of an appli-
cation, that, when executed by the processor, are oper-
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able to cause communication between the wireless de-
vice and the vehicle-based computing system.

[0012] According to this illustrative implementation,
the stored instructions, when executed by the processor,
cause an initial connection request to establish a con-
nection between an application stored on the wireless
apparatus and the vehicle-based computing system.
[0013] The stored instructions further, when executed
by the processor, cause at least one secondary commu-
nication to be sent to the processor, the communication
pertaining to the operation of the application.

[0014] In yet another illustrative embodiment, a meth-
od of communication between an application stored on
awireless device and a vehicle-based computing system
includes receiving, at the vehicle-based computing sys-
tem, a request initiated by the application to connect the
application to the vehicle-based computing system.
[0015] The illustrative method further includes estab-
lishing communication between the vehicle-based com-
puting system, and the application on the wireless device.
The exemplary method also includes receiving, at the
vehicle-based computing system, at least a second com-
munication pertaining to the operation of the application.
[0016] The present invention is described herein with
reference to the drawings in the context of particular ex-
emplary illustrative embodiments. However, it will be rec-
ognized by those of ordinary skill that modification, ex-
tensions and changes to the disclosed exemplary illus-
trative embodiments may be made without departing
from the true scope and spirit of the instant invention. In
short, the following descriptions are provided by way of
example only, and the present invention is not limited to
the particular illustrative embodiments disclosed herein.

FIG. 1 shows anillustrative exemplary vehicle based
computing system and illustrative interaction of the
system with an illustrative remote network;

FIG. 2 shows anillustrative exemplary remote device
running one or more applications in communication
with a vehicle based computing system; and

FIGS 3A-3F show exemplary process flows for ex-
emplary illustrative commands sent from a device to
a vehicle-based computing system.

[0017] Thesefigures are notexclusive representations
of the systems and processes that may be implemented
tocarry outthe inventions recited in the appended claims.
[0018] Those of skill in the art will recognize that the
illustrated system and process embodiments may be
modified or otherwise adapted to meet a claimed imple-
mentation of the present invention, or equivalents there-
of.

[0019] Figure 1 illustrates an example block topology
for a vehicle based computing system 1 for a vehicle 31.
A vehicle enabled with a vehicle-based computing sys-
tem may contain a visual front end interface 4 located in
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the vehicle. The user may also be able to interact with
the interface if it is provided, for example, with a touch
sensitive screen. In another illustrative embodiment, the
interaction occurs through, button presses, audible
speech and speech synthesis.

[0020] In the illustrative embodiment 1 shown in FIG.
1, a processor 3 controls at least some portion of the
operation of the vehicle-based computing system. Pro-
vided within the vehicle, the processor allows onboard
processing of commands and routines. Further, the proc-
essor is connected to both non-persistent 5 and persist-
ent storage 7. In this illustrative embodiment, the non-
persistent storage is random access memory (RAM) and
the persistent storage is a hard disk drive (HDD) or flash
memory.

The processor is also provided with a number of different
inputs allowing the user to interface with the processor.
In this illustrative embodiment, a microphone 29, an aux-
iliary input 25 (for input 33), a USB input 23, a GPS input
24 and aBLUETOOTH input 15 are all provided. An input
selector 51 is also provided, to allow a user to swap be-
tween various inputs. Input to both the microphone and
the auxiliary connector is converted from analog to digital
by a converter 27 before being passed to the processor.
[0021] Outputs to the system can include, but are not
limited to, a visual display 4 and a speaker 13 or stereo
system output. The speaker is connected to an amplifier
11 and receives its signal from the processor 3 through
a digital-to-analog converter 9. Output can also be made
to a remote BLUETOOTH device such as PND 54 or a
USB device such as vehicle navigation device 60 along
the bi-directional data streams shown at 19 and 21 re-
spectively.

[0022] Inoneillustrative embodiment, the system 1 us-
es the BLUETOOTH transceiver 15 to communicate 17
with a user’s nomadic device 53 (e.g., cell phone, smart
phone, PDA, etc.). The nomadic device can then be used
to communicate 59 with a network 61 outside the vehicle
31 through, for example, communication 55 with a cellu-
lar tower 57.

[0023] Exemplary communication between the no-
madic device and the BLUETOOTH Trasceiver is repre-
sented by signal 14.

[0024] Pairing a nomadic device 53 and the BLUE-
TOOTH transceiver 15 can be instructed through a button
52 or similar input, telling the CPU that the onboard
BLUETOOTH transceiver will be paired with a BLUE-
TOOTH transceiver in a nomadic device.

[0025] Data may be communicated between CPU 3
and network 61 utilizing, for example, a data-plan, data
over voice, or DTMF tones associated with nomadic de-
vice 53. Alternatively, it may be desirable to include an
onboard modem 63 in order to transfer data between
CPU 3 and network 61 over the voice band. In one illus-
trative embodiment, the processor is provided with an
operating system including an AP| to communicate with
modem application software. The modem application
software may access an embedded module or firmware
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on the BLUETOOTH transceiver to complete wireless
communication with a remote BLUETOOTH transceiver
(such as that found in a nomadic device). In another em-
bodiment, nomadic device 53 includes a modem for voice
band or broadband data communication. In the data-
over-voice embodiment, a technique known as frequen-
cy division multiplexing may be implemented when the
owner of the nomadic device can talk over the device
while data is being transferred. At other times, when the
owner is not using the device, the data transfer can use
the whole bandwidth (300 Hz to 3.4kHz in one example).
[0026] If the user has a data-plan associated with the
nomadic device, it is possible that the data- plan allows
for broad-band transmission and the system could use
a much wider bandwidth (speeding up data transfer). In
still another embodiment, nomadic device 53 is replaced
with a cellular communication device (not shown) that is
affixed to vehicle 31.

[0027] In one embodiment, incoming data can be
passed through the nomadic device via a data-over-voice
or data-plan, through the onboard BLUETOOTH trans-
ceiver and into the vehicle’s internal processor 3. In the
case of certain temporary data, for example, the data can
be stored on the HDD or other storage media 7 until such
time as the data is no longer needed.

[0028] Additional sources that may interface with the
vehicle include a personal navigation device 54, having,
for example, a USB connection 56 and/or an antenna 58;
or a vehicle navigation device 60, having a USB 62 or
other connection, an onboard GPS device 24, or remote
navigation system (not shown) having connectivity to net-
work 61.

[0029] Further, the CPU could be in communication
with a variety of other auxiliary devices 65. These devices
can be connected through a wireless 67 or wired 69 con-
nection. Also, or alternatively, the CPU could be connect-
ed to a vehicle based wireless router 73, using for exam-
ple a WiFi 71 transceiver. This could allow the CPU to
connect to remote networks in range of the local router
73.

[0030] FIG. 2 shows an illustrative exemplary remote
device running one or more applications in communica-
tion with a vehicle based computing system. In this illus-
trative embodiment, a remote device 209 (e.g., without
limitation, a cell phone, PDA, GPS device, etc.) has one
or more remote applications 201, 205 stored thereon.
The remote applications communicate with the vehicle
based computing system 247, using a vehicle computing
system (VCS) client side APl 203, 207. This API could,
for example, be provided to developers in advance, and
define the format of outgoing and incoming packets so
that communication between the remote device 209 and
the vehicle based computing system 247 is possible. A
dispatcher 211 can be provided to the remote device 209
if more than one application is communicating at the
same time.

[0031] Data is passed from the remote device to the
vehicle communication system through a communication
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link 213. This can be a wired or wireless link, and can be
half or full duplex. In one non-limiting example, the link
is a BLUETOOTH link.

[0032] The vehicle based communication system has
various applications stored thereon, including, but not
limited to: a communications manager 223, an API ab-
straction application 217, a management and arbitration
application 219, and a adaptation application 221 (these
applications can also be layers of a single or plurality of
applications, such as a service provider application 215).
[0033] In this exemplary implementation, the commu-
nication manager 223 handles all transports, forwarding
incoming messages to the abstraction application (or lay-
er) 217, and ensuring that outgoing messages are sent
via the proper transport channel.

[0034] In this exemplary implementation, the abstrac-
tion application 217 transforms incoming messages into
action to be performed by a service and creates outgoing
messages out of information and events from local mod-
ules.

[0035] In this exemplary implementation, the manage-
ment and arbitration application 219 virtualizes the local
vehicle based computing system for each application by
managing use of HMI elements and governing resource
consumption.

[0036] In this exemplary implementation, the adapta-
tion application 221 encapsulates the local API and co-
existence with core local applications. This application
may be modified or replaced to allow a communication
connection to compatible with different versions of the
vehicle based computing system software.

[0037] In at least one exemplary implementation, a
message protocol will be used to encode messages ex-
changed between a mobile client and the vehicle based
computing system to command and control a Human Ma-
chine Interface (HMI) for purposes such as displaying
and speaking text, listening, propagating button-pushes,
etc. These messages may contain small amounts of data
(e.g. text phrases, button identifiers, status, thumb-drive
file data, configuration data, etc.). This protocol, using
complementary support provided by the message spec-
ification, will permit multiple client application sessions
to concurrently use a single transport channel.

[0038] Other open standard protocols may be used
where appropriate and available, such as the A2DP
BLUETOOTH profile for streaming audio from the mobile
device to the vehicle audio system (not all mobile devices
support A2DP). However, some open standard protocols
are not always available on every mobile device, or are
not always implemented uniformly. In addition, API sup-
port for use of these protocols may not be uniformly im-
plemented on all mobile platforms. Therefore, the func-
tion of some open standard protocols (e.g. OBEX) may
be provided as part of the message protocol, when it is
technically simple enough to do and a significantincrease
in uniformity can be achieved across platforms.

[0039] Transports may be configured to support full-
duplex communication in order to provide prompt event
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propagation between client applications and the vehicle
based computing system. A transport may also support
multiple concurrent channels in order to permit concur-
rent connections from one or more devices.

[0040] One or more exemplary transports are Serial
(RS232) and TCP/IP. Serial transport communication
with mobile devices may provided, for example, through
a BLUETOOTH Serial Profile. Most mobile devices sup-
port this profile, and most provide a common program-
ming model for its use. The serial programming model is
widely used and highly uniform. If the vehicle based com-
puting system provides Serial-over-USB support, then
the Serial transport could be used with any mobile device
that is USB-connected to the vehicle based computing
system (if that mobile device provides support for Serial
over its USB connection).

[0041] Inaddition,a TCP/IP transport provides the abil-
ity for applications running on the vehicle based comput-
ing system to use the local HMI. If the module provides
external TCP/IP connectivity in the future, this transport
will allow external clients to connect over that TCP/IP
connectivity. The socket programming model (including
the API) for TCP/IP is typically highly portable. Such an
example would be a locally loaded application 229, using
a client-side APl 227 to communicate through a local
socket 225.

[0042] In atleast one exemplary embodiment, the de-
coupled nature of the system, where the vehicle based
computing system is unaware of client applications until
they connect, demands a discovery mechanism whereby
system and the mobile device client can discover each
other’s existence and capabilities.

[0043] Dual discovery is possible, whereby the mobile
device client will be able to discover the environment,
locale and HMI capabilities of the local platform and the
system will be able to discover the applications available
on a remote device and have the ability to launch those
applications.

[0044] In this illustrative embodiment, the native API
231 has various services associated therewith, that can
be accessed by remote devices through function calls.
For example, a display function 233 may be provided.
[0045] The system may provide an API allowing client
applications to write to vehicle displays and query their
characteristics. The characteristics of each display may
be described generically such that client applications will
not require hard coding for individual display types (Type
1FDM, Type 3 GAP, Type 6 Navigation, etc). Specifically,
the system may enumerate each display and indicate
each display’s intended usage (primary or secondary dis-
play). Furthermore, the system may enumerate the wri-
table text fields of each display, provide each writable
text field’s dimensions, and indicate each field’s intended
general usage. To promote consistency with the current
user interface, support for the scrolling of long text may
also be included, where permitted by driver distraction
rules.

[0046] The system may also include text to speech ca-
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pability 241. The system may provide an API allowing
client applications to leverage the vehicle based comput-
ing system’s text-to-speech functionality. Client applica-
tions may also be able to interleave the play of audio
icons with spoken text. They may be able to utilize pre-
existing audio icons or provide short audio files of their
own. The format of application provided audio files will
be limited to those natively supported.

[0047] Further functionality of the illustrative embodi-
ments may include one or more button inputs 243. One
example of this would be controlling an application on a
remote device through use of buttons installed in a vehi-
cle (such as steering wheel buttons).

[0048] Another exemplary function could be a speech
recognition function 245. The system may provide an API
allowing client applications to leverage the vehicle based
computing system’s speech recognition capabilities. The
system may also simplify the vehicle based computing
systems’ native speech recognition APIs to provide a
simpler development model for client application devel-
opers. The speech grammar APis will also be simplified
while retaining most of the native AP!I’s flexibility. For ex-
ample, the system (on behalf of client applications) will
recognize global voice commands such as "BLUE-
TOOTH Audio" or "USB" and pass control to the appro-
priate application.

[0049] Audio I/O 237 may also be provided in an ex-
emplary implementation. The system may provide regu-
lated access to the HMI while enforcing the interface con-
ventions that are coded into core applications. A single
"in focus" client application may be allowed primary ac-
cess to the display, buttons, audio capture or speech
engine. Client applications without focus (e.g. Text Mes-
saging, Turn By Turn Navigation, etc.) will be allowed to
make short announcements (e.g. "New Message Ar-
rived" or "Turn Left"). Stereo audio may continue to play
after a mobile device audio application.

[0050] The system may provide an API allowing client
applications to capture audio recorded using a micro-
phone. The client application may specify duration of the
capture, though capture can be interrupted at any time.
Captured audio may be returned to the client application
or stored on a local or portable drive.

[0051] Additionally, file I/O 235 may also be provided
with the system. For example, the system may provide
an API allowing client applications to read from, write to,
create and/or delete files on a remote drive. Access to
the remote drive file system may be restricted in that a
client application may only read/edit data in a directory
specific to that client application.

[0052] The system will provide an API allowing client
applications to add, edit, and remove contacts to a phone-
book. These contacts will later be used in voice com-
mands or phonebook menu to dial a BLUETOOTH-con-
nected phone. Contacts sent by client applications may
be validated to ensure they do not violate constraints.
[0053] A similar interface may be provided to allow cli-
ent applications to add/replace a ring tone that will sound
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when the BLUETOOTH-connected phone has anincom-
ing call. The ring tone audio will be checked to ensure it
conforms to a preset maximum size and length and that
its audio format is compatible with the system.

[0054] Finally, the system can provide various forms
of security, to ensure both system integrity and driver
safety. The system APis may be limited to prevent inad-
vertent or malicious damage to the system and vehicle
by a client application, including (but not limited to): Lim-
ited access to the vehicle CAN bus; limited access to a
local file system; no or limited access to audio output
volume; no access to disable PTT (push-to-talk), menu,
or other buttons that a developer may deem essential;
and no access to disable system voice commands or
media player source commands.

[0055] Additionally, client applications connecting to
SyncLink must be approved by the user. For example,
the following criteria may be used: the user must install
the client application on their mobile device; client appli-
cations connecting via BLUETOOTH must be running on
a mobile device paired by the user to the vehicle based
computing system module on which the system is run-
ning; and applications running locally on the module must
be installed onto the module by the user.

[0056] The system may also use signed and privileged
applications. For example, general applications may be
signed with a VIN-specific certificate that allows them to
interact only with specific vehicle(s). Certificates will be
attached to the application install when the user obtains
the application from the distribution model. Each certifi-
cate will contain an encrypted copy of a VIN-specific key
and the application’s identity. Upon connecting to the
service, the application identity string and certificate are
sent. The system decrypts the certificates, and verifies
that the VIN key matches the module, and that the ap-
plication identity matches that which is sent from the ap-
plication. If both strings do not match, further messages
from the application will not be honored. Multiple keys
may be included with an application install to allow the
application to be used with multiple vehicles.

[0057] Inanotherillustrative example, privileged appli-
cations must run natively on the module itself. These ap-
plications must go through a standard code signing proc-
ess required for all local applications. Applications that
go through this process may not suffer from the same
impersonation weakness experienced by general appli-
cations.

[0058] In yet another illustrative embodiment, one or
more applications may publish data for receipt by one or
more other applications. Correspondingly, one or more
applications may subscribe to one or more data feeds
published via the exemplary publish mechanism.
[0059] Forexample, afirstapplication could be a music
playing application, and publish data about a song being
played by the application. The data can be sent to the
system and provided with an ID that allows applications
seeking to subscribe to the data to find the data. Alter-
natively, the vehicle computing system may recognize
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that data is coming in for subscribers to that type of data,
and broadcast that data to the subscribing entities.
[0060] A second application, a subscriber, could find
and retrieve or be sent the data. The second application,
in this example a social networking update program,
could then use the data obtained through the subscription
to the publication. In this example, the social networking
application could update a website informing people as
to what music was currently playing in the application
user’s car.

[0061] In addition to acting as a through-way for pub-
lished data, the vehicle computing system itself could
publish data for subscription. For example, GPS data
linked to the vehicle computing system could be pub-
lished by the vehicle computing system and subscribed
to by applications desiring to use the data. These are just
a few non-limiting examples of how publication/subscrip-
tion can be used in conjunction with the illustrative em-
bodiments.

[0062] An exemplary non-limiting set of APl com-
mands may include, but are not limited to:

ClientAppConnect(appName)

[0063] An example flow for this command is shown in
FIG. 3A. This command may establish a connection to
the vehicle based communication system 301 and pro-
vide the application’s name 303. This operation may be
asynchronous, and thus may need to wait for a response
from the system 305. Completion may indicated by re-
ceipt of an OnConnectionStatusReceived event which
returns connection status and a unique connection ID
307. This connection ID is valid only for the duration of
the connection.

[0064] appName - name which uniquely identifies this
application on the mobile device. This name is unique on
the mobile device, but may be used by another applica-
tion connecting from another mobile device.

ClientAppDisconnect

[0065] This exemplary even may close the connection.
Any further attempts by the client to use this connection
will be ignored.

SpeakText(text, completionCorrelationlID)

[0066] An exemplary flow for this command is shown
in FIG. 3B. This command may cause the system to
speak the specified text through the vehicle audio system
by first acquiring priority for the audio system 311. Once
priority is acquired 313, the command sends text 315 and
waits for a response 317. Since this text is part of the
normal application operation, priority may be required.
This operation may be asynchronous and completion
may be indicated by receipt of the OnSpeakComplete
event 319 which returns a completion reason enumera-
tion.
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text - text to be spoken by SYNC

[0067] completionCorrelationID - identifier to be re-
turned upon completion of speak operation (via On-
SpeakComplete event).

SpeakAlert(text, completionCorrelationlID)

[0068] An exemplary flow for this command is shown
in FIG. 3C. This command may speak the specified text
through the vehicle audio system. This command may
send text 321 and wait for a response 323. In this in-
stance, the APl indicates that priority is notrequired when
the command is sent, so that there is no need for priority
because this is an alert. This operation is asynchronous
and completion may be indicated by the OnSpeakAlert-
Complete event which returns a completion reason enu-
meration. This function is, for example, meant to be used
by applications which do not currently have focus but
which require brief one-way interaction (i.e. speak only,
with no user input via voice or buttons possible) with the
user.

text - text to be spoken by SYNC

[0069] completionCorrelationID - identifier to be re-
turned upon completion of speak operation (via On-
SpeakAlertComplete event).

DisplayText(text)

[0070] An exemplary flow for this command is shown
in FIG. 3D. This command may cause the vehicle based
computing system to display specified text on a console
display. Priority may also be required. The command first
seeks priority 331. Once priority is acquired 333, the text
can be sent 335. In at least one embodiment, this should
be a very short text string, as the display area may permit
as few as twelve characters.

text - text to be displayed on the radio head by SYNC

CreateRecoPhraseSet(phraselList, thresholdignore,
thresholdReject, completionCorrelationlD)

[0071] An exemplary flow for this command is shown
in FIG. 3E. This command may create a set of phrases
that can be listened for during a PromptAndListen oper-
ation. The system may send a list of the possible phrases
341 and wait for a response 343 identifying a selected
phrase (e.g., without limitation, the response sent by
PromptAndListen shown in FIG. 3F). This operation
may be asynchronous and completion may be indicated
by a OnRecoPhraseSetCreationComplete event
which returns a handle to this phrase set for use in sub-
sequent calls to PromptAndListen.

[0072] phraseSetList - a list of strings (in .NET, a
List<string>) that are to be recognizable.

[0073] thresholdignore - numeric value (percentage)
between 0 and 100 indicating at what recognition confi-
dence percentage must be attained for a phrase to NOT
be ignored.
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[0074] thresholdReject - numeric value (percentage)
between 0 and 100 indicating at what recognition confi-
dence percentage must be attained for a phrase to NOT
be rejected.

[0075] completionCorrelationlID - identifier to be re-
turned upon completion of phrase-set creation operation
(via OnRecoPhraseSetCreationComplete event).

PromptAndListen(initialPrompt, helpPrompt, rejec-
tionPrompt, timeoutPrompt, recoPhraseSetHandle-
List, completionCorrelationID)

[0076] An exemplary flow for this command is shown
in FIG. 3F. This command may prompt the user and listen
for a recognized response. Priority may be required in
this example, because an audio/visual prompt is being
made. The system may first request priority 351. Once
priority is acquired 353, the system then sends the packet
of information 355 and waits for a response 357. Once
a response is received, the system can then determine
which response was given 359, based on, for example,
an ID number. This operation may be asynchronous and
completion may be indicated by a OnPromptAndList-
enComplete event which returns a completion reason
and the recognized text.

[0077] recoPhraseSetHandleList - a list (in .NET, a
List<>) of handles to one or more phrase sets that have
already been created during this connection. A phrase
that is recognized from any one of these phrase sets will
be returned via the OnPromptAndListenComplete
event.

[0078] initialPrompt - text to be spoken to user before
listening starts.
[0079] helpPrompt - text to be spoken to user if they

ask for help during listen.
[0080] rejectionPrompt - text to be spoken to user if
they fail to speak a recognizable phrase

[0081] timeoutPrompt - text to be spoken to user if
they fail to speak a recognizable phrase within a timeout
period

[0082] completionCorrelationlD - identifier to be re-

turned upon completion of phrase-set creation operation
(via OnPromptAndListenComplete event).

[0083] While the invention has been described in con-
nection with what are presently considered to be the most
practical and preferred embodiments, it is to be under-
stood thatthe invention is not to be limited to the disclosed
embodiments, but on the contrary, is intended to cover
various modifications and equivalent arrangements in-
cluded within the spiritand scope of the appended claims.

Claims

1. A vehicle-based computing apparatus comprising:

a computer processor in communication with
persistent and non-persistent memory; and
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a local wireless transceiver in communication
with the computer processor and configured to
communicate wirelessly with a wireless device
located in proximity to vehicle;

wherein the processor is operable to receive,
through the wireless transceiver, a connection
request sent from a wireless device, the connec-
tion request including at least an identifier iden-
tifying an application configured to communicate
with the processor and to provide services to a
vehicle occupant; and

wherein the processor is further operable to re-
ceive at least one secondary communication
from the wireless device pertaining to operation
of the application, once the connection request
has been processed.

The vehicle-based computing apparatus of claim 1,
wherein the secondary communicationis atleastone
of a speak alert command, a display text command,
a create phrase command, and a prompt and listen
command.

The vehicle-based computing apparatus of claim 2,
wherein the speak alert command further includes a
string of text to be spoken through a vehicle audio
system, and

wherein, if a speak alert command is received by the
processor, the processor is further operable to in-
struct the vehicle audio system to immediately sup-
press any presently playing audio and speak the text.

The vehicle-based computing apparatus of claim 2
or 3,
wherein the display text command further includes
a string of text to be displayed on a vehicle display,
and
wherein, if a display text command is received by
the processor, the processor is further operable to
instruct the vehicle display to display the received
text.

The vehicle-based computing apparatus of claim 4,
wherein the vehicle display is a navigation system
display.

The vehicle-based computing apparatus of claim 4,
wherein the vehicle display is a radio head display.

The vehicle-based computing apparatus according
to one of claims 2 to 6,

wherein the create phrase command furtherincludes
a plurality of text strings to be listened for by the
vehicle-based computing system through a micro-
phone input,

wherein the processor is operable to process micro-
phone input to determine if the input matches a text
string; and
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wherein, if the input is determined to be matched to
a text string, the processor is operable to return an
identifier to the nomadic device, through the trans-
ceiver, identifying which text string was matched.

The vehicle-based computing apparatus of claim 7,
wherein the processor is further able to determine a
degree-of-confidence with which an input matches
a text string.

The vehicle-based computing apparatus of claim,
wherein the processor does not return an identifier
identifying which text string was matched unless the
degree-of-confidence is above a predetermined
threshold.

The vehicle-based computing apparatus according
to one of claims 2 to 9,

wherein the prompt and listen command further in-
cludes a first string of text to be used to prompt a
vehicle occupant, and

wherein if a the prompt and listen command is re-
ceived by the processor, the processor is further op-
erable to instruct atleast one of a vehicle display and
a vehicle audio system to output the first string of
text in displayed and/or spoken format.

The vehicle-based computing apparatus of claim 10,
wherein the processor is further operable to obtain
a priority right over at least one of the display and
audio system for the purposes of outputting the first
string of text.

The vehicle-based computing apparatus of claim 11,
wherein the prompt and listen command further in-
cludes a second string of text to be used to help a
vehicle occupant,

wherein the processor is operable to listen, through
a microphone, for a help request, and

wherein if the processor receives a help request, the
processor is further operable to instruct at least one
of a vehicle display and a vehicle audio system to
output the second string of text in displayed and/or
spoken format.

The vehicle-based computing apparatus of claim 11
or 12, wherein the prompt and listen command fur-
ther includes a third string of text to be used to reject
user input,

wherein the processor is operable to listen, through
a microphone, for user input, and

wherein if the processor receives user input that the
processor is unable to properly handle, the proces-
sor is further operable to instruct at least one of a
vehicle display and a vehicle audio system to output
the third string of text in displayed and/or spoken
format.
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14. A method of communication between an application

stored on a wireless device and a vehicle-based
computing system comprising, in particular for using
in conjunction with a vehicle-based computing ap-
paratus according to one of the preceding claims:

receiving, at the vehicle-based computing sys-
tem, arequestinitiated by the application to con-
nect the application to the vehicle-based com-
puting system;

establishing communication between the vehi-
cle-based computing system, and the applica-
tion;

receiving, at the vehicle-based computing sys-
tem, at least a second request, the second re-
quest including at least one secondary commu-
nication pertaining to the operation of the appli-
cation.
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